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%0 iochar is a charcoal-like material produced by heating biomass such as crop residues,
@?%%@ wood chips, coconut shells, rice husks, or manure in a low-oxygen process called
Q0 pyrolysis. Because oxygen is limited, the material does not burn to ash but becomes a stable,

@??%ﬁ carbon-rich solid full of microscopic pores, much like a sponge made of carbon. The idea is

9 not new: the Amazonian terra preta ("dark earth") soils, enriched with charcoal centuries
023050 ago, remain fertile today while neighbouring soils are poor. Modern science is now reviving
this ancient practice as a tool for sustainable farming.

i Table 1: Common Biochar Feedstocks and Their Features

i Rice husk Rice mills High silica content, good for acidic soils
O%& Wood chips Forestry residues Very stable, high carbon content

208 Coconut shell Coconut processing Hard, highly porous, long-lasting

o Poultry manure Poultry farms Nutrient-rich (P, K, Ca), less carbon
iaRe® Crop stubble Paddy, wheat, maize fields Abundant, helps avoid open burning

-, Benefits for Soil and Crops
o Biochar improves soil in several ways. Its porous structure holds water and air, helping sandy
&%ﬁgﬂ soils retain moisture while improving aeration in heavy clay soils. Its large surface area binds
b nutrients such as nitrogen, potassium, and phosphorus, reducing losses through leaching and
making fertilizer more efficient. Most biochars are alkaline, so they can act as a mild liming
&% agent in acidic soils. In addition, the pores shelter beneficial microbes and mycorrhizal fungi
Sk that help plants absorb water and nutrients, often leading to healthier crops.
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Table 2: Main Agricultural Benefits of Biochar

Water retention Pores hold moisture Sandy, drought-prone soils
Nutrient retention Large surface area binds nutrients Leaching-prone soils
pH correction Alkaline nature neutralises acidity Acidic soils
Microbial habitat Pores shelter soil organisms Degraded, low-life soils
Reduced emissions Lowers nitrous oxide release Intensively fertilised fields

Applications in Farming Systems

Biochar is used across many farming systems. In field crops such as rice, maize, and
vegetables, it is applied especially to degraded or low-fertility soils. In orchards and
plantations, it is mixed into planting pits to help young trees establish. In livestock systems, it
is added to feed or bedding and then composted, which captures nutrients and reduces odours.
It also speeds up composting, cuts nitrogen loss, and serves as a peat substitute in nurseries
and potting mixes. Before application, biochar is usually "charged" by mixing it with
compost, manure, or fertilizer, because fresh biochar can temporarily absorb nutrients from
the soil.

Climate Benefits and Environmental Value

Plants absorb carbon dioxide as they grow, but decomposing residues or open burning
releases it again. Converting residues into biochar locks a large share of that carbon in soil for
hundreds of years, making it a practical carbon-storage option. Using biochar instead of
burning stubble also reduces air pollution, and better nutrient retention protects groundwater
and rivers from fertilizer runoff. Together, these effects make biochar a rare technology that
supports both farm productivity and climate goals.

Table 3: Advantages and Limitations of Biochar

Notable gains in poor, acidic, or

Yield . Little effect on already fertile soils
sandy soils
Qualit Good feedstock gives safe, stable ~ Poor production may leave heavy metals
Y product or PAHs
Economics Uses loca_l waste; low cost at Production and transport can be expensive
village scale
Nutrients Improves fertilizer efficiency Uncharged biochar may'lock up nutrients
temporarily
Climate Long-term carbon storage Benefit depends. on feedstock and
pyrolysis method

Challenges and the Way Forward

Despite its promise, biochar is not a magic solution. Results vary widely with feedstock,
pyrolysis temperature, soil type, climate, and application rate, so local testing is essential.
Quality control and affordable production are the biggest hurdles, especially for small
farmers. However, small-scale kilns and community biochar units are already showing that
villages can turn crop waste into a valuable soil amendment. With more research, quality
standards, and farmer training, biochar can become a mainstream tool for productive,
climate-friendly agriculture, proving that some of the best innovations are refinements of old
wisdom.

AGRI MACATZINE ISSN: 3048-8656 Page 708




